CERTIFICATION OF TRANSLATION 



I, Masaki Tanji, a citizen of Japan, of A-603, 6-1, 
Ichiban-cho, Chiyoda-ku, Tokyo 102-0082 Japan, being 
competent in the Japanese and English languages, 
herewith certify that to the best of my knowledge and 
belief the attached English translation is a true and 
faithful translation made by me of Japanese Patent 
Application Laid-Open No. Hei 10-114675 published on 
May 6, 1998. 



Date : November 25, 



2005 




Masaki Tanji 



(19) Japan Patent Office (JP) (11) Patent Application Laid-Open 

(12) Publication of Patent Hei 10-114675 

Application (A) (43) Date of Publication 5/6/1998 



(51) Int. CI. 6 


ID Codes 


FI 




A61K 38/00 


ADZ 


A61K 37/02 


ADZ 


38/16 




35/12 




//A61K 35/12 




C07K 14/47 




C07K 14/47 




14/79 




14/79 




A61K 37/14 






Request for examination 


Not yet requested 


Number of claims 4 OL (Total 5 pages) 



(21) Patent Application No. Hei 8-270247 

(22) Date of Application 10/11/1996 

Application has been filed under Patent Law, Art. 30(1). 

Article "Abstracting journal No. 38 of Japanese Association for Oral Biology" was published on 
8/31/1996 by the Editorial Board of Journal of Japanese Association for Oral Biology. 

(71) Applicant: 000231109 Japan Energy Corporation, 2-10-1, Toranomon, Minato-ku, Tokyo 

(72) Inventor: Yoshinori KUBOKI, 1-4-37, Nishino 8-jo, Nishi-ku, Sapporo-shi, Hokkaido 
(72) Inventor: Hourei OH, 1-7-7, Makami-cho, Takatsuki-shi, Osaka-fu 

(74) Representative: Patent attorney, Yusuke HIRAKI (and two others) 

(54) THERAPEUTIC AGENT FOR TREATING ENDOTOXIN-INDUCED 

DISEASES 

(57) ABSTRACT 

[Objective] To provide a pharmaceutical composition that can alleviate or mitigate 
endotoxin-induced diseases, such as septic shock or shock caused by Gram-negative 
bacteria. 

[Means to achieve objective] A therapeutic agent for endotoxin-induced diseases 
containing human salivary histatin proteins, in particular histatin 5, as active 
ingredients. 

[Claims] 

[Claim 1] A therapeutic agent for endotoxin-induced disease containing human 

salivary histatin proteins as active ingredients. 

[Claim 2] The therapeutic agent for endotoxin-induced disease according to 

claim 1, further containing lactoferrin as an additional active ingredient. 
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[Claim 3] The therapeutic agent for endotoxin-induced disease according to 

claim 1 or 2, wherein the endotoxin-induced disease is sepsis. 
[Claim 4] The therapeutic agent for endotoxin-induced disease according to 

claim 1 or 2, wherein the human salivary histatin protein is histatin 5, histatin 6 or 
histatin 3. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[TECHNICAL FIELD OF THE INVENTION] The present invention relates to a 
pharmaceutical composition for the prevention or treatment of endotoxin-induced 
diseases, and more particularly, to a pharmaceutical composition to alleviate or mitigate 
septic shock or shock caused by Gram-negative bacteria. 
[0002] 

[PRIOR ART] Immunologically, it is well known that lipopolysaccharides (LPSs), 
endotoxins of Gram-negative bacteria, act as bacterial adjuvants that directly activate 
immune cells, it is also well known that LPSs are known to stimulate immune responses 
in a nonselective manner, and cause the activation of the alternative complement 
pathway. The biological activities of LPS are primarily associated with the lipid A 
region of LPS. 

Due to nonselective stimulation of immune responses by LPS, the entry of endotoxins 
of many Gram-negative bacteria into the bloodstream induces systemic inflammatory 
response syndrome (SIRS) that leads to endotoxin shock and septic shock. The 
binding of endotoxins (LPS) to CD 14 receptors on the cell membrane of cells such as 
macrophages has proven to be a key factor in the progress of the inflammatory 
responses (See, for example, J. Immunol., 150 , 285-289 (1993)). LPS forms a 
complex with LPS-binding protein (LBP) to bind to CD14 receptors. It has been 
suggested that the binding induces production of tumor necrosis factor-a (TNF-a) (See, 
for example, T.R. Martin et al., J. Clin. Invest., 90, 2209-2219 (1992)). Other 
cytokines, such as IL-1, are also induced. 

[0003] The use of neutralizing antibodies, such as HA-1A human monoclonal 
antibody, that selectively bind to the lipid A region of LPS has been proposed for the 
purpose of inhibiting activation of macrophages and induction of TNF-a production by 
endotoxins (LPS) (E.J. Ziegler et al., N. Engl. J. Med.,324, 429-436 (1991)). Also, 
attempts have been made to use partial peptide chains of LBP as a competitive inhibitor 
to inhibit the formation of LPS/LBP complexes (See, for example, WO 95/08560). 
Although these approaches that make use of, for example, neutralizing antibodies 
capable of binding to LPS in the reduction or prevention of the shock are expected to be 
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effective to some extent, these antibodies are associated with their own problems, such 
as the risk of allergies. Thus, there is a need for a pharmaceutical composition that 
uses an allergy-free human protein or peptide capable of binding to LPS and can be 
used in the prevention or treatment of endotoxin (LPS)-induced diseases. 
[0004] Histatins, a family of histidine-rich salivary polypeptides secreted from parotid 
glands or other secretory glands, have been reported to have antimicrobial activity 
against certain bacteria (e.g., Streptococcus mutans) and fungi (e.g., Candida albicans) 
and play an important role in the non-immunological defense mechanisms in oral cavity 
(See, for example, F.G. Oppenheim et al., J. Biol. Chem.,263, 7472-7477 (1988)). 
Such antimicrobial activity of histatin is attributed to growth inhibition or microbicidal 
activity of histatin and is believed to involve binding of histatin to the outer membrane 
of microorganisms. Histatin has also proven to show an LPS -binding activity 
comparable to polymyxin B, a known antibiotic against Gram-negative bacteria. 
While the antimicrobial activity of histatin has led to its application in the prevention of 
oral infection, histatin has never been applied to the treatment of septic shock or shock 
caused by Gram-negative bacteria for alleviating or mitigating the symptoms. 
[0005] 

[PROBLEMS TO BE SOLVED BY THE INVENTION] 

In view of the above-described problems, it is an object of the present 
invention to provide a pharmaceutical composition that can alleviate or mitigate 
endotoxin (LPS)-induced diseases, such as septic shock or shock caused by 
Gram-negative bacteria. Specifically, the pharmaceutical composition of the present 
invention contains human protein as an active ingredient. 
[0006] 

[MEANS TO ACHIEVE THE OBJECTIVE] The present inventors have studied 

physiological activities, in particular antibacterial and antifungal activities, of various 
soluble proteins isolated from human saliva and have demonstrated that human salivary 
histatin proteins have strong binding activity to endotoxins (LPS) of Gram-negative 
bacteria (K. Sugiyama, Experientia, 49, 1095-1097 (1993)). The present inventors 
have also discovered that the ability of human salivary histatin proteins to bind to LPS 
is associated with the inhibitory effect of histatin on LPS binding to different types of 
cells and, thus, histatin is highly effective in alleviating or mitigating endotoxin 
(LPS)-induced diseases, such as septic shock or shock caused by Gram-negative 
bacteria. It is these discoveries that led to the present invention. 
[0007] Thus, the present invention concerns a pharmaceutical composition that 
contains human salivary histatin proteins as active ingredients. Specifically, the 
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invention concerns a therapeutic agent for endotoxin-induced diseases that contains 
human salivary histatin proteins as active ingredients. The pharmaceutical 
composition of the present invention may further contain lactoferrin as an additional 
active ingredient. In such a case, the pharmaceutical composition contains an effective 
amount of human salivary histatin protein, along with a predetermined amount of 
lactoferrin that provides synergistic effect. The pharmaceutical composition of the 
present invention is effective against various endotoxin-induced diseases, in particular, 
sepsis. Preferably, the histatin for use in the pharmaceutical composition of the 
present invention is histatin 5, histatin 6 or histatin 3. 
[0008] 

[EMBODIMENT OF THE INVENTION] 

Human salivary histatin proteins, the primary active ingredients in the 
pharmaceutical composition of the present invention, are a group of histidine-rich 
polypeptides found in human saliva. Isolation/purification techniques of histatin are 
well-established and the primary structure of histatin has been determined. At least 
twelve different histatins have been identified thus far. Histatins are divided into two 
subgroups: one group consists of histatins 1 and 2 and the other group consists of 
histatins 3 though 12 (See, for example, R.F. Troxler et al., J. Dent. Res., 69(1), 2-6 
(1990)). Histatin 2 is considered to result from partial digestion of histatin 1 by 
peptidase. Histatins 4 through 12 are considered to be fragments of histatin 3. 
[0009] Of these different histatins, histatin 5 is a peptide chain having the following 
amino acid sequence (I) (SEQ ID NO: 1). Histatin 5 is one of the most abundant 
species in saliva (See, for example, F.G. Oppenheim, et al., J. Biol. Chem., 263, 
7472-7477 (1988)). 

Amino acid sequence (I) (SEQ ID NO: 1) 
[0010] 

[Chemical formula 1] 

Asp Ser His Ala Lys Arg His His Gly Tyr Lys Arg Lys Phe His 
1 5 10 15 

Glu Lys His His Ser His Arg Gly Tyr 
20 24 

[0011] The technique for isolating histatin 5 from saliva samples is described in a 
published article (Kawasaki, Kuboki et al., Eur. J. Biochem.,159, 249 (1986)). The 
abilities of histatins to bind to endotoxins (LPS) have been demonstrated by several 
experiments as described in a published article (K. Sugiyama, Experientia, 49, 
1095-1097 (1993)): In Limulus test, 5ng/ml or more of histatin 5 added per O.lng/ml of 
LPS completely inhibited gelation; In RBC lysis test, 90% of the anticomplement 
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activity of LPS was inhibited when 1.5 |ng of histatin 5 was added per 0.1 ^g lipid A of 
LPS; and in two-dimensional diffusion test to determine the binding activity of histatin 
to LPS, 15 jig of histatin 5 formed an amount of a precipitation of complex molecules 
comparable to 20 ng of polymixin B, a compound known to bind to the lipid A region of 
LPS. It was also proven that histatin 5 exhibited substantially the same level inhibition 
of the anticomplement activity of LPS as polymixin B. 

[0012] Histatin 1, which is assigned, based on its amino acid sequence homology, to 
the other of the two groups that does not include histatin 5 or histatin 3, also has the 
binding activity to LPS, though the activity is rather weak. Histatin 1 differs from 
histatin 5 not only in its amino acid sequence, but in that its second amino acid residue 
is a phosphorylated serine. Thus, aside from the difference in the amino acid sequence, 
the presence of the phosphorylated serine residue may contribute to the difference in 
their activity. It is likely that the phosphorylated serine residue plays a role in the 
binding of histatin 1 to lipid A of LPS, or other regions with phosphorylated backbones. 
Therefore, histatine 1, if dephosphorylated, may exhibit different binding activity than 
that of naturally-occurring histatin 1. 

[0013] While the histatin for use in the pharmaceutical composition of the present 
invention is most preferably histatin 5, histatin 3 and histatin 6, each of which contains 
the amino acid sequence of histatin 5, can also produce favorable results. In other 
words, histatin 3 and histatin 6, each incorporating the amino acid sequence of histatin 5, 
can bind to LPS as effectively as histatin 5. Similar to histatin 6, other histatins that 
contain the amino acid sequence of histatin 5 but lack part of the amino acid sequence 
of histatin 3 are expected to show similar binding activity. 

[0014] Lactoferrin (lactotransferrin) is an iron-binding glycoprotein found in milk of 
several mammalian species. Lactoferrin differs from transferrin, a |31 -iron-binding 
globulin present in human serum, in its chemical and immunological properties and 
possibly in the amino acid sequence of the peptide domains. Functionally, lactoferrin 
is believed to be involved in the transportation of iron to red blood cells, while serum 
transferrin serves to bind and transport blood iron to regenerative tissues such as bone 
marrow and liver. 

[0015] A human protein, histatin exhibits no toxicity. During repeated 
administration, histatin does not induce antibody production or other immune responses 
caused by undesired antigenicity. Likewise, lactoferrin, a protein present in commonly 
consumed milk, exhibits no undesired antigenicity. 

[0016] As demonstrated in Examples that follow, lactoferrin significantly enhances the 
ability of histatin to alleviate or mitigate endotoxin (LPS)-induced diseases, such as 



septic shock or shock caused by Gram-negative bacteria. In this case, small doses of 
lactoferrin are effective enough: Preferably, lactoferrin is administered at a dose that 
produces little or no effect when lactoferrin is used alone but significantly enhances the 
therapeutic effect of histatin when lactoferrin is used in conjunction with histatin. 
[0017] Histatin, including histatin 5, and lactoferrin for use as active ingredients in the 
pharmaceutical composition of the present invention are each a highly water-soluble 
protein and can be readily used in injections and other liquid preparations for 
intravenous administration. In general, these active ingredients are administered ^ 
intravascularly through intravenous injection or infusion since endotoxin-induced 
diseases are associated with systemic immune responses. The pharmaceutical 
composition of the present invention is typically administered intravascularly once to 
several times a day, each at a dose corresponding to 0.2 to IO.O^iM blood histatin level, 
while the dosage may vary depending on the age, sex and body weight of patients. As 
previously described, lactoferrin for use with histatin is administered at doses that can 
provide synergistic effect. Preferably, a single dose of lactoferrin corresponding to 5 
to 50[xg/ml blood lactoferrin level is delivered with a single dose of histatin 
corresponding to 0.2 to 3.0|uM blood histatin level. 

[0018] It is believed that the pharmaceutical composition of the present invention 
prevents the onset of endotoxin-induced diseases by suppressing the formation of 
LPS/LBP complex that significantly reduces the threshold for TNF-a production in 
macrophages stimulated by endotoxin (LPS). Specifically, histatin, in particular 
histatin 5, binds to the lipid A region of LPS quickly and selectively, thereby 
competitively inhibiting the formation of LPS/LBP complex. As a result, the binding 
of LPS/LBP complex to CD 14 receptors on the cell membrane of macrophages is 
decreased. The LPS/histatin complex has a significantly reduced ability to bind to 
CD14 and other receptors on the cell membrane of macrophages, so that the production 
of TNF-a and other inflammatory humoral factors is not triggered. It is thought that 
this mechanism prevents excessive immune responses and subsequent shocks. 
[0019] 

[Examples] The present invention will now be described in further detail with 
reference to examples, which are intended to in no way limit the scope of the invention. 
[0020] 

(Example 1) The life-extending effect of histatin 5 on the lethal toxicity of LPS was 
examined in a mouse sepsis model. In this experiment, 1 to 10|xg/body of LPS is 
administered to Propionibacterium acnes (P. acnes)-primed mice to induce endotoxin 
shock (See, for example, MINOPHAGEN MEDICALREVIEW, 1995 JUL 40(4) 42-45). 



6 



This experimental model is an endotoxin shock model commonly used. In this system, 
stimulation with P. acnes induces Thl cells to produce TNF-y, which activates 
macrophages. The activated macrophages with the acquired response to LPS produce 
excessive amounts of TNF-a, IL-1 and other factors when exposed to small amounts of 
LPS. This excessive production of TNF-a and IL-1 induces shock. 
[0021] Histatin 5 was administered to the above-described endotoxin shock model 
animals 2 hours prior to administration of LPS. This group was compared to a control 
group (no histatin) for the survival rate 24 hours after administration of LPS. In this 
test, 100|xl/body of human saliva was used as a test sample containing histatin 5 and 
was intravascularly administered. Upon administration of LPS, 30mg/kg 
galactosamine was intravascularly administered with l^ig/body of LPS to slow 
metabolism of histatin 5 in the liver. 4 out of 5 animals survived in the group 
administered histatin 5 as compared to none in the control group. 
[0022] The results indicate that histatin 5 has an ability to reduce serious shock 
induced by administration of LPS in animals in which macrophages have been activated 
and acquired response to LPS. 
[0023] 
(Example 2) 

To determine if lactoferrin enhances the ability of histatin 5 to inhibit binding 
of LPS to macrophages, inhibition of LPS binding to fibroblasts was evaluated by using 
histatin or lactoferrin alone or histatin combined with lactoferrin. LPS is considered to 
bind to fibroblasts via a similar mechanism by which it binds to macrophages. 
[0024] 

Inhibition of binding of fluorescein-isothiocyanate (FITC)-LPS to gingival 
fibroblasts was determined by measuring the decrease in the amount of FITC-LPS 
observed when histatin 5 or lactoferrin was added. The obtained results were used to 
determine the inhibition rate. The inhibitory activity obtained when lactoferrin was 
used alone was shown in Table 1 and the inhibitory activity obtained when histatin 5 
was used alone was shown in Table 2. 



[0025] 
[Table 1] 



Lactoferrin (ng/ml) 
5 



Inhibition (%) 
10 



50 



50 



250 



70 



400 



>95 



[0026] 
[Table 2] 

Histatin 5 (jxM) Inhibition (%) 



0.05 


8 


0.1 


9 


0.2 


30 


0.4 


37 


0.8 


32 


1.6 


33 


3.125 


42 


6.25 


49 



[0027] 

The results indicate that histatin 5 and lactoferrin both have an ability to inhibit 
binding of LPS to gingival fibroblasts. Next, we determined if lactoferrin significantly 
enhances the inhibitory activity of histatin 5. Specifically, lactoferrin was added in an 
amount that showed a low inhibition rate when used alone 5jig/ml in Table 1), and 
the dependence of the inhibition rate of LPS binding to gingival fibroblasts on the 
amount of histatin 5 was determined. The results obtained in the presence and absence 
of lactoferrin are shown in Table 3. 
[0028] 
[Table 3] 

Histatin 5 (>M) Inhibition (%) 

Lactoferrin (-) Lactoferrin (+)) 



0.05 


8 


39 


0.1 


9 


47 


0.2 


30 


44 


0.4 


37 


43 


0.8 


32 


43 


1.6 


33 


63 


3.125 


42 


53 


6.25 


49 


45 



[0029] As shown in Table 3, the addition of 5jxg/ml lactoferrin significantly enhanced 
the inhibition rate. The inhibition rate was highest at 1.6|aM histatin 5. The results 
suggest that the addition of small amounts of lactoferrin significantly increases the 
inhibitory activity of histatin 5 when the amount of histatin 5 is 3\xM or less. A 
synergistic increase in the inhibitory activity was observed in this range. 
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[0030] While the underlying mechanism for the enhancement of the inhibitory activity 
of histatin 5 by lactoferrin is still unknown, the above-described results may be 
suggesting that lactoferrin interacts with and binds to LPS through a different 
mechanism than the mechanism by which histatin 5 binds to the lipid A region of LPS 
and through this process, lactoferrin acts as a catalyst to facilitate binding of histatin 5 
to LPS. 
[0031] 

[ADVANTAGE OF THE INVENTION] As set forth, the pharmaceutical 
composition of the present invention contains histatins, in particular, histatin 5, as an 
active ingredient, and inhibits formation of LPS/LBP complex that significantly reduces 
the threshold for TNF-a production in macrophages stimulated by endotoxin (LPS). 
The pharmaceutical composition can thus effectively suppress the production of TNF-a 
or other inflammatory humoral factors. Therefore, the pharmaceutical composition of 
the present invention can be used to alleviate or mitigate a wide range of LPS-induced 
diseases caused by endotoxin of different bacterial origins, such as septic shock or 
shock caused by Gram-negative bacteria. 
[0032] 

[Sequence Listing] 
SEQ ID NO: 1 
Length = 24 

Type of sequence = amino acid 
Topology = straight-chain 
Kind of sequence = protein 
Sequence 

Asp Ser His Ala Lys Arg His His Gly Tyr Lys Arg Lys Phe His 
1 5 10 15 

Glu Lys His His Ser His Arg Gly Tyr 
20 24 
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tt, LPSi:»t^f:*^TH kx^f>507 

[0 0 14] — ^, 7^7h7xU> (7^hh7>X7 

-e-cDawojjKTt), 7^h7xu>n *i6l3S'M&#£ 

>X7xU>H jfe+Ofcitt'&b, #tt^JfFK<£>f?£ 
[0 0 15] kX^f>SSftH khft^iaST 

[0 0 1 6] TK<B^tt0JK*t"£*9, 7^h7x'J 



( 4 ) 



10-114675 



h*h*->> (LPS) KJ:D8fiB3n**JB. 0>l*.«. 
»fflt45J'H7i l J>©fflia. «W8»-C«fc<, EP 

^. 

[0 0 17] *58^©Bltftl5jc«J»C*'' s T, GMftt 10 
ltwb $ fc* * 5 1 > 5 t-r * t X > 

k« jb £ ft* tcmss-r -s d t * . x > h h * 

10.0/iMl:ffl3tl»i^ 1 0 i ~t@*f rtfi^t^. 20 
Mn7f h7x'J>Offliii. M)£t"£>£*> 

IC, tX^f>i®ffli 1 @l:Jfil4 , igft 0.2-3.0 (iM 

Jfe^ig^ 5~50Mg/ml[cffi^-r**W*5H^('S^-r* 

[0 0 18] *«W©BSaitftric'WOX>H b*->>Sffi! 

> (LPS) 0«*l:i*'7i'n77-^60TNF 
-ajg£©Kffi£*L<{£T£-t±£LPS/LBPffl£r 30 
#<©^]&£Wffflt-&-£K,fc£<h^iffl£ft£. EP^, t 
X^>£S. 1tl:tX?f>5§H LPSOUhTHA 

/LBP«£#*MR&*t#«fcB*"*"*£ * 
tlCfl^L PS/LB Pa^*77P7r-yi 



fc, LPStt^j'? 1 >ao86bm#tt. 

««C«J;0» 3®Sy&&^KJ££^ftK3li*«#ig-"S>« 
*<7»3 yi'«tt^<OJtff* 1 W^. | &ft*t**-&ft*<' 
[0 0 19] 

Ati*». *»WoMBtiilft6KHI)e*ft* 

[0 0 2 0] (*JE««J1) V^XBSCJflSffi^^^f'JfflL 
T, LPSa5E*ttK»-r*t^^5 1 >5a#KJ:*ffi 

9 : ty :: )Vt.\^Xii<^ < btiX^ : h> Propionibacterium 50 



acnes (P. acnes) &^£>ffi&*3-VX&2 . LPSSl- 
10Atg/body©S#T"X> K h^->>->3 v 9 Sraf^t" & 
(MINOPHAGEN MED1CALREVIEW, 1995 JUL 4 
0(4) 42-45 SP) . CCD&Tte, BtS-^L-feP. acnes© 

*ijsttc=t o t h i mmmmz&v> :©tih mm* 

e>ltSn2>TNF-r* s "7i'077-yC^fflbt, 

ffittft-vd7D7r-^«*B!**ftT:^*. coiSttfl:^ 
?D77-y8LPS l:*tt S JfcflFtt & L- T v> * fc 
J&, '>i0LPSMCI)SLT< TNF-o, IL- 
I^^jISJS^T^o ^©jg*JS^*ftfcTNF-a, 
IL-l*©f^ffl-C. ->3y^ffitt**«38*ft*. 
[0 0 2 1] MtB©X>F h + 3 yftfJHcM 

fcX*^>5S*tf*l«tt»iLT. khlg$100 /xl/ 
body^JM^rtS-^bfco £fc, tX*^>5#c7)JFI«tC 
*sW-*ftW£i!5-B-*SWT* LPSS#©B, LPS 
lug/body £#7^ hD"5>30 mg/kg£|e|Bf {CiMS!*^ 

[0 0 2 2] 0, k7^f >5(t WLP 

s KL»-r*««rttssi» vtcmmfr?? a 77-7*1 

iSSftTUS&KliJlATfc, Lpss^iaoigsn 

[0023] (mmm2) mm-?*-?? 077-^© 
«-r*«*t-«to. «ua.ttcLPs»^*»iBi4a:#^ 

6ft*lilfi*iBlia^©LPStS^K*fr*. t7^f> 

5 t5^7 h 71U >©#ac±si*Si*i. #fflK:<fc 

[0 0 2 4] fME&tt. #WIWft*lfflje^0 7;i'*U'-t 
-f W V ttrisT*— h (FITC) -LPS £>S£"&K*rr £ 
bX^f> 5 t7!? h7x'J >(Z)|fi#fiH4£. 7D-t 
-f h U— »CJ:0ie-&FITC-LPSJi©«^&SlSbfc. 

[0 0 2 5] 

[56 1] 

^h!7x>J>8ajnS (ttg/ml) 
5 
5 0 
2 5 0 
40 0 
[0 0 2 6] 



1 0 
5 0 
7 0 
>9 5 
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[«2] 



(AtM) 



(%) 
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3 7 
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6 


3 3 


3. 


1 2 5 


4 2 


6. 


2 5 


4 9 



[0 0 2 7] MfBtf? 



1 7. ^> 5 SsiD* (aM) 



( 5 ) #W1 0- 1 1 4 6 7 5 

8 

stt^Kiwr*B#ffitts*-riii:**aiB*nfc. ^ 

IBS 1 £*£tt&?* K7i'J >*&T-tt, BS*rt*te 
NR. •W«lta i llfi / vOLPSIS^K:»r*B#*K# 

10 [0 0 2 8] 
[«3] 

'BS* (%) 



7^h7i'J>i 5^b7iU>t 
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0 5 
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3 9 
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4 7 
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3 0 


4 4 
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3 7 


4 3 
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8 


3 2 


4 3 


1 . 
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3 3 


6 3 


3. 


12 5 


4 2 


5 3 


6. 


2 5 


4 9 


4 5 



1.6 MM^ftoTWut^m BP'S, kX^f>5 

[0030] z<Dffim\z&zm&&<n&&<nft±<nfo& 
tiisasiiTLPstftsffffl, wdttrir^ 

[0 0 3 1] 



30 



(LPS) (0*lJSi^«tSV^D7r — ^S^TNF- 
ag£(DHffi&*b<<K~F£it-£L P S/L B P«-&# 

t£oT> x>Hh + y> (LPS) (D&M-rzMM 
<Dmmzfot>~?. 3&^JK««:LPS^J:0«iS*n** 

[0 0 3 2] 

[E*l*] 
ffi5US# : 1 
BH?"JC0g$ : 2 4 
gE^JOM : 75 

■B*J<0«8t : ISS 



Asp Ser His Ala Lys Arg His His Gly Tyr Lys Arg Lys Phe His 
15 10 15 

Glu Lys His His Ser His Arg Gly Tyr 

20 2 4 



